The pathogenicity of seven strains of Fusarium equiseti isolated from seabed soil was evaluated on different host plants showing pre and post emergence damage. Radial growth of 27 strains was measured on culture media previously adjusted to different osmotic potentials with either KCl or NaCl (-1.50 to -144.54 bars) at 15º, 25º and 35º C. Significant differences and interactive effects were observed in the response of mycelia to osmotic potential and temperature.
INTRODUCTION
Fusarium equiseti is cosmopolitan (18, 13) . Messiaen and Casini (15) considered it a typically soil-borne species, common in warm temperate and subtropical areas. Joffe and Palti (11) found this fungus to be pathogenic to cucurbits and avocado, and stated that its pathogenicity had been underestimated. Since then, it has been reported to cause stem rot in maize and root rot in winter wheat (3) , and has been associated to Fusarium head blight disease in wheat and barley (27) (8) . Bloomberg (2) reported F. equiseti to be pathogenic to pine species in forest nurseries. Sanders and Cole (25) also isolated it from bluegrass crowns that exhibited symptoms of Fusarium blight disease. A previous study on F. equiseti isolates obtained from saline seabed soil samples (24) showed that F. equiseti was pathogenic mainly during seedling preemergence.
Tello et al. (30, 31) isolated Fusarium species from high salinity sand soils from beaches on the Mediterranean shore in Spain. More recently, Nuñez et al. (19) recovered F. oxysporum and F. equiseti at 7.2, 9 and 27 m depths and F. acuminatum at a 27 m depth in the bay of Almeria, supporting the findings of Tello et al. (31) . Palmero et al. (20, 24) reported the presence of the Fusarium genus in coastal saline water carried by winds to the Mediterranean Sea and stated that these species came from water flowing from the river. In a sampling carried out 78 days after the last freshet from the river to the sea, F. equiseti was found at 2 m, 4 m and 6m depths. In fact, F. solani and F. equiseti were isolated from water gathered 19 days after the last freshet and were also present 78 days later. Such results suggest that these species might be able to survive in a saline aquatic medium for at least two months.
Studies on the mycelial growth of F. solani and F. culmorum strains isolated from water or seabeds of the southeastern coast of Spain indicate that some Fusaria have the capacity to adapt metabolically to environments with low osmotic potential (21, 23) . Further studies on Fusarium spp.
showed that conidial germination in F. solani and F.equiseti was positively affected by the osmotic potential of the aqueous medium (22) . (26), and non-emerged pregerminated seeds were uncovered and evaluated for symptoms of root and seed rot (referred to as pre-emergence damping off, hereafter). The experiment was then repeated.
To determine the interactive effects of temperature and osmotic potential on the growth of F. equiseti, we used an 10x2x3x6x5 factorial experimental design, where strains 1 to 10 were the first factor, salt type (NaCl and KCl) was the second factor, temperature (15-25-35ºC ) was the third factor, and osmotic potential (-1.50; -13.79; -41.79; -70.37; -99.56 and -144.54 bars) was the fourth factor. Each isolate, temperature, and osmotic potential combination was replicated 5 times.
Each of the isolates originally grown on Komada's selective medium (12) was subcultured on PDA (Difco). The media were amended with varying amounts of NaCl and KCl following Besri (1) . A 27x2x3x6x5 factorial experimental design was used, where strains 1 to 27 were the first factor, salt type (NaCl and KCl) was the second factor, temperature (15, Pathogenicity results for the 7 isolates are shown in Table   1 . Barley and kohlrabi were the most susceptible hosts. There were no significant differences in the number of isolates that exhibited growth at different salt compositions ( The greatest growth occurred at 25ºC at all osmotic potentials. Osmotic potential had a significant effect on growth (Fig. 1) .
The 2 test showed significant differences in viability versus osmotic potential ( 2 = 377.235; p < 0.001). At 15ºC, low osmotic potential (-1.50 and -13.79 bars) had a minimal or no effect on cultural viability, while an acute decrease in growth capacity was observed (>50%) at -70.37 bars. At 25ºC, 27.78% of isolate cultures were still viable at -99.56 bars.
There are clear differences in the growth response of F.
equiseti. At 15ºC, growth was maximal at the highest osmotic potential, while at 25° and 35°C, growth was maximal at -13.79 bars (Fig.1) .
It is worth noting the difference in the response of the number of isolates that grow and the extent of this growth. This Christen (5) equiseti isolates are well adapted to moderate saline habitats and that the positive effect of salinity on mycelial growth is greater at higher temperatures. Effects on antagonist-pathogen interactions must be studied in relation to salinity.
We do not know if the effect of high salinity on growth in our experiments was due to the effect of temperature on osmotic potential or vice versa. However, the ability of the microorganism to grow in saline media or dry soils at high temperatures seems to confer an advantage over other microorganisms in warm saline soils or dry environments. 
